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Sp cifications 

1. Title of the Invention 

Cancer Metastasis Inhibitor 

2 . Claims 

A cancer metastasis inhibitor comprising a hiiman granulocyte 
colony stimulation factor as the active ingredient. 

3. Detailed Specifications 
(Field of Industrial Utilization) 

The present invention relates to the invention of a drug, and in 
further detail, a cancer metastasis inhibitor which comprises a human 
granulocyte colony stimulation factor (abbreviated human G-CSF below) 
and is useful for treating cancer, and in particular, suppressing 
cancer metastasis. 
(Prior Art) 

Diagnosis of cancer in the early stage had advanced recently. 
Moreover, curing rates have improved due to technical enhancement in 
surgical techniques and radiation therapy and the development of 
immunotherapy agents. However, carcinoma cells have properties where 
they metastasize to locations apart from the main lesion; hence, a 
complete cancer treatment is still difficult. Therefore, one 
important task for existing cancer treatments is to develop a method 
for suppressing metastasis. 

For the mechanism of cancer metastasis, recognizing a metastatic 
legion is first verified via the following processes, that is, via 
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processes such as ® isolation of carcinoma cells from a primary- 
lesion, ® interstitial migration (infiltration) of isolated carcinoma 
cells, ® intravenous localization of carcinoma cells, ® intraluminal 
localization of carcinoma cells, ® washing up of carcinoma cells and 
® local attachment and proliferation of carcinoma cells. In 
addition, metastasis into the lungs, liver and bone, which are 
filtering organs in the , circulation system, is often verified 
clinically. 

However, the details of the mechanism of cancer metastasis 
mechanism naturally remain uncertain. 
(Problems Which the Invention Intends to Solve) 

In accordance with the respective processes thereof, up until 
now, this kind of mechanism of cancer metastasis has been the premise 
for promoting the development of a cancer metastasis inhibitor, but no 
highly effective drugs had been discovered yet. Therefore, a drug 
with high cancer metastasis suppressing: action has been desired. 
(Means Used to Solve the Problems) 

Then as a result of painstaking research, the inventors of the 
present invention discovered that. by administering human G-CSF into 
mice with highly metastatic carcinoma cells that metastasized into the 
lungs,; liver or spleen, the niomber of carcinoma cells that 
metastasized to the respective organs decreased more significantly 
than in an unadministered group, and thus human G-CSF was useful as a 
cancer metastasis inhibitor, which led them to achieving the present 
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invention . 

Namely, the present invention relates to a cancer metastasis 
inhibitor which comprises human G-CSF as the active ingredient and is 
particularly useful in the treatment of cancer. 

The present invention will be explained in detail below. 

G-CSF is a hemopoietic factor which acts on marrow precursor 
cells (CFU-GM or CFU-G) , stimulating differentiation and growth, but 
the findings that it is effective in cancer metastasis inhibitors 
should be frequent. 

While administering the cancer metastasis inhibitor of the 
present invention to a patient, the dosage, administration site, 
administration time and interval, and the like are determined by 
considering the disease condition of the patient subject. 

The administration time refers to the time metastasis arises by 
stimulation caused by cancer extraction surgery, chemotherapeutic 
agents, and the like; hence, it is desirable that the cancer 
metastasis inhibitor be administered at the appropriate time before or 
after surgery. Moreover, radiation therapy is performed, as needed, 
and at the same time, advantages can be further anticipated by 
administering a chemotherapeutic or immunotherapeutic agent at the 
same time. 

The human G-CSF hiiman pertaining to the present invention can be 
administered as a drug preparation suited for medicinal use in humans 
or animals. This kind of preparation can be manufactured by 
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compounding the necessary carriers and excipients, and in further 
needed, a stabilizer, adsorption preventing agent, etc. according to a 
pharmaceutical manufacturing method. For example, this preparation 
can be used as an injection after dissolving it in distilled water or 
a suitable buffer. 

When it is used according to the object of the present invention, 
it is administered 1 to 7 times per week as an injection and the adult 
dosage is 0.1 to 1,000 lag, and preferably, 1 to 500 ug. 

Moreover, human G-CSF, which is the active ingredient of the 
cancer metastasis inhibitor of the present invention, is a substance 
known in the art. Its source is not restricted as long as it is 
highly pure. For example, any of the substances obtained in the 
methods described in Tokko No. 1-44200 or 2-5395, which were applied 
for by the applicant, can be used. Moreover, derivatives of human G- 
CSF also can be used. Of these, human G-CSFs comprising the amino 
acid sequence in the following Table I, polypeptides having hioman G- 
CSF activity expressed by a part of the sequence thereof, and 
glycoproteins having this polypeptide and a sugar chain are cited as 
preferred hioman G-CSFs . 
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I 

(Met)n Thr Pro leu Cty Pro Ali Ser Ser Leu 
Pro CItj Ser PIic Leu Leu L?s C/s Leu Clu Cin 

) 

Vtl Ara Lrs lie CIn CI/ Asp Cty AI4 AU Leu 

CU Clu Lys Leu (Val Ser CI y)« Cy 5 Ala Thr 
! T/r Lys Leu Cys His Pro Clu Clu Leu Vtl Leu 

LeuClyHisScrLeuClylleProTrpAlt.Pro 
t LeuSerSerCysProSerC!nA;»LeuClnlcu 

Alt Cly Cys Leu Ser C I n- Leu His Ser Cly leu 
I PfieLeuTyrCinClyLeuLcuClnAliLcuClu 

Cly lie Ser Pro Clu Leu Cly Pro Thr Leu Aso 
j Thr Leu Cin Leu Asp V.I Al* Asp Phe Al» Thr 

Thr Me Trp CIn CIn Het Clu Clu Leu Cly Het 
! AU Pro AU Leu CIn Pro Thr Cin Cly AU Hcl 
* Pro Ala Phe AU Ser AU Phe CIn Arg Arr AU 
j Cly Cly V.I Leu V.I AU Ser His Leu CIn Ser 
{ PheleuCt-jV.ISerTyrArsV.IleuArgHis 

j Leu A U C I n Pro . . 

(Provided that m and n represent 0 or 1, respectively.) 

The present invention will be explained in further detail below 
by citing test examples (toxicity and pharmacological effect) and 
practical examples (preparation examples) , but the present invention 
is not limited to these examples, 
T^gt E:?^CTplg JL (Toxicity) 

Upon performing an acute toxicity test on 6 -week-old Sic :ddY mice 
(by intravenous injection) by using human G-CSF having the amino acid 
sequence described in Table I (m=0, n=0) , the LD50 was at least 1,000 
ug/kg'. 
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Test Example 2 (Pharmacological Effect) 

2x10^ highly metastatic Lewis lung carcinoma (3LL) cells were 
transplanted subcutaneously in the right feet of respective C57BL/6 
mice (5 mice per group) . Surgery for extracting the cancer was 
performed 18 days after the transplantation. Human G-CSF having the 
amino acid sequence described in Table I (m=0, n=0) was dissolved in a 
phosphate buffer and injected intravenously or subcutaneously for a 
total of 8 times up until 1 to 4 days and also 7 to 10 days after 
surgery at the dosages shown in Table II. A phosphate buffer only was 
administered to the control group. The mice were dissected 14 days 
after the surgery, and the results after measuring the number of 
colonies that metastasized to the lungs was shown in Table II. As a 
result, the human G-CSF administered group exhibited more significant 
and remarkable lung metastasis suppressing effects than in the control 
group 2.0 pg/mice control group by both intravenous and subcutaneous 
administration. 



Table II 



Drug 



Administration Route 
{yg/mice) 



Dosage 



No. of colonies 

metastasized 
{average±standard 
deviation) 



Control group 



20±4 



Human G-CSF 



Intravenous 



0.2 
2.0 



17±4 
1±1* 



Human G-CSF 



Subcutaneous 



0.2 
2.0 



9±12 
4±3* 



*p<0.001 



Test Exa mple 3 (Pharmacological Effect) 

2x10^ highly metastatic L5178Y-ML25 lymphocytes were transplanted 
vascular ly by injection into the liver and spleen of the respective 
CDFl mice (5 mice per group) . The human G-CSF having the amino acid 
sequence (m=0, n=0) described in Table I was dissolved in a phosphate 
buffer and injected intravenously at the dosages shown in Table II for 
a total of 8 times up to 1 to 4 days and 7 to 10 days after 
transplantation. Meanwhile, a phosphate buffer only was administered 
to the control group. The mice were dissected 17 days after 
transplantation, and the results after measuring the weight of the 
liver and spleen were shown in Table III- As a result, the human G- 
CSF administered group exhibited more significant and remarkable lung 
metastasis suppressing effects than in the control group 2.0 lag /mice 
control group by both intravenous and subcutaneous administration. 



Table III 



Drug 


Administration 
Route (lag/mice) 


Dosage 


Liver weight 

(g) 


Spleen weight 
(average ± standard 
deviation) 


Control group 






3'.46±0.66 


0.20±0.02 


. Human G-CSF 


Intravenous 


2.0 


1.88±0.57** 


0.15±0.03* 


Normal 






0.95±0.08 


0.08±0.02 


*p<0.05, **p<0. 
T^St Ex^pl^ 4 


01 

(Pharmacoloaical 


Effect) 







5x10^ highly metastatic B16-BL6 melanoma cells to the lungs were 
transplanted subcutaneously into the soles of the right feet of 
respective C57B/6 mice (5 mice per group). Surgery for extracting the 
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cancer was performed 21 days after the transplantation. Human G-CSF 
having the amino acid sequence (m=0, n=0) described in Table 1 was 
dissolved in a phosphate buffer and injected intravenously or 
subcutaneously a total of 8 times 1 to 4 days and 7 to 10 days after 
the surgery. The phosphate buffer only was administered to the 
control group. The mice were dissected 14 days after surgery. The 
results after measuring the nxamber of colonies metastasized to the 
lungs were shown in Table IV. As a result, more significant lung 
metastasis suppressing effects are exhibited in the human G-CSF 
administered group than in the control group at the intravenous and 
subcutaneous dosages of 2.0 ^g/mouse and the intravenous dosages of 
0.2 lag /mouse. 

Table IV 

Drug Administration Route Dosage No. of colonies 

(yg/mice) metastasized (average ± 

standard deviation) 

Control group 43±9 

Human G-CSF Intravenous 0.2 22±12 

2.0 8±5* 

Human G-CSF Subcutaneous 0.2 18±5* 

2^^0 10±7* 

*p<0.001 

Practical Example 1 (Preparation Example) 

0.1 mg/mL of Polysorbate 20 (Tween® 20: polyoxy ethylene sorbin 
monolaureate) , which is a nonionic surfactant, is added to 50 pg/mL of 
human G-CSF (lOmM phosphate buffer; pH: 7) having the amino acid 
sequence described in Table I (m=0, n=0), the osmotic pressure ratio 



in NaCl is adjusted to 1, and this is subsequently filtered and 
sterilized through a membrane filter having a 0.22 ym pore size. A 
sterilized vial was filled with the obtained solution, plugged with a 
rubber stopper sterilized in the same way, and then screwed closed 
with an aluminum cap to obtain a solution for injection preparation. 
This solution for injection preparation is stored in a lO^C or colder 
cool, dark space. 

Practical Example 2 (Preparation Example) 

0.1 mg/mL of Polysorbate 80 (Tween® 80: polyoxyethylene sorbin 
monolaureate) , which is a nonionic surfactant, is added to 100 pg/mL 
of human G-CSF (lOmM phosphate buffer; pH: 7) having the amino acid 
sequence described in Table I (m=0, n=l), the osmotic pressure ratio 
in NaCl is adjusted to 1, and this is subsequently filtered and 
sterilized through a membrane filter having a 0.22 lom pore size. A 
sterilized vial was filled with the obtained solution, plugged with a 
rubber stopper sterilized in the same way, and then screwed closed 
with an aluminum cap to obtain a solution for injection preparation. 
This solution for injection preparation is stored in a 10°C or colder 
cool, dark space. 

Practical Example 3 (Preparation Example) 

0.1 mg/mL of Polysorbate 20 (Tween® 20: polyoxyethylene sorbin 
monolaureate) , which is a nonionic surfactant, 10 mg/mL of HSA, and 50 
mg/mL of mannitol are added to 50 ug/mL of human G-CSF (lOmM phosphate 
buffer; pH: 7) having the amino acid sequence described in Table I 
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(m=0, n=l) and dissolved, after which it is filtered and sterilized 
through a membrane filter having a 0.22 ]m pore size. A sterilized 
vial was filled with the obtained solution, half-plugged with a rubber 
stopper sterilized in the same way, and f reeze-drying was performed to 
obtain a freeze-dried preparation for injection. This freeze-dried 
preparation for injection is stored at temperature conditions under 
room temperature and used by dissolving it in distilled water for 
injection before use. 

Pyagtic^l Fx^pl^ 4 (Pr^p^;^atio^ Ex^pl^) 

0.1 mg/mL of Polysorbate 80 (Tween® 80: polyoxyethylene sorbin 
monolaureate) / which is a nonionic surfactant, 10 mg/mL of gelatin, 
and 50 mg/mL of mannitol are added to 100 lag/mL of human G-CSF (lOmM 
phosphate buffer; pH: 7) having the amino acid sequence described in 
Table I (m=l, n=l) and dissolved, after which it is filtered and 
sterilized through a membrane filter having a 0.22 pm pore size. A 
sterilized vial was filled with the obtained solution, half-plugged 
with a rubber stopper sterilized in the same way, and f reeze-drying 
was performed to obtain a freeze-dried preparation for injection. 
This freeze-dried preparation for injection is stored at temperature 
conditions under room temperature and used by dissolving it in 
distilled water for injection before use. 
(Advantages of the Invention) 

The cancer metastasis inhibitor comprising human G-CSF as the 
active ingredient of the present invention has excellent metastasis 
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suppressing effects on various cancers, but above all, it is useful in 
metastasis suppressing treatments before and after surgical procedures 
on early stage cancers. 



12 



DERWENT-ACC-NO: 1992-136711- 
DERWENT-WEEK: 200019 

COPYRIGHT 1999 DERWENT INFORMATION LTD 

TITLE: Cancer metastasis inhibitors - comprising human 
granulocyte colony 

stimulating factor as active ingredient 
PATENT-ASSIGNEE: CHUGAI' PHARM CO LTD[CHUS] 
PRIORITY-DATA: 1 990 JP-01 88509 (July 11, 1990) 



PATENT- FAMILY: 

PUB-NO PUB-DATE 

PAGES MAIN- I PC 

JP 3022915 B2 March 21, 2000 

005 A61K 038/00 

JP 04077436, A March 11, 1992 

004 N/A 

APPLICATION-DATA: . 

PUB-NO ' J\PPL-DESCRIPTOR ' 

APPL-DATE 
JP 3022915B2 N/A 

July 17, 1990 
JP 3022915B2 Previous Publ . 

N/A 

JP 04077436A N/A 
July 17, 1990 

INT-CL (IPC) : A61K037/02; A61K038/00 



LANGUAGE 
N/A 
■ N/A 

APPL-NO 
1990JP-0188509 
JP 4077436 
1990JP-0188509 

A61P035/04 



ABSTRACTED-PUB-NO: JP 04077436A 

BASIC-ABSTRACT: Inhibitors comprise human granulocyte 
colony stimulating factor 
(G-CSF) as an active ingredient. 

USE/ADVANTAGE - The inhibitors can be administered to 
patients with cancer 

after or before operation in the form of injection. The 
daily dose of G-CSF is 

0.1-1000 micro-g, pref. 1-500 micro-g for adults. The LD50 

value is at least 

1000 micro-g/kg in mice (i.v.) . 



In an example, polysorbate 20 was added to human G-CSF (750 



04/24/2002, - EAST Version: 1.03.0002 



micro-g/ml) in 100 

micro-M phosphate buffer (pH 7) to a concn. of 0.1 mg/ml . 
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